Dual responsive copolymer micelles for drug controlled release.
pH- and temperature-responsive polymeric drug carriers based on Chitosan oligosaccharide (CSO)-g-Pluronic copolymers were successfully synthesized for Doxorubicin (DOX) controlled release. The critical aggregation concentration of CSO-g-Pluronic is 0.035 mg/mL at 25 degrees C. The CSO-g-Pluronic and DOX-loaded CSO-g-Pluronic micelles have an average hydrodynamic diameter of 23.3 nm and 43.6 nm respectively at 30 degrees C and pH 7.0 with narrow size distribution. The temperature or pH responsive behavior of the micelles was characterized by dynamic light scattering, fluorescence spectroscopy, and zeta Potential Analysis. The temperature-dependent micellar transformation was induced by dehydration of Pluronic segments at higher temperature. The pH responsive volume increase was traced to the electrostatic repulsion between CSO segments from protonation of amino groups under acidic conditions. Consequently, the DOX release time was prolonged by CSO-g-Pluronic micelles at body temperature of 37 degrees C, and the DOX release was accelerated at mild acidic conditions (i.e. the pH environment around tumor tissues). The temperature- and pH-responsive properties of CSO-g-Pluronic copolymer have provided promising potentials for biomedical and biotechnological applications.